This article reports the case of a patient suffering from Alzheimer's disease who underwent a dental procedure for the peri-implantitis of his dental implants placed some years earlier. Our aim was to describe a misinterpreted accidental foreign body aspiration and its management. Due to an involuntary movement, the patient accidentally ingested a screwdriver, so, although asymptomatic, he was taken to the hospital. Based on the radiographic interpretation, the radiologists diagnosed the presence of the object in the distal esophagus; an esophagogastroduodenoscopy was performed but the screwdriver was not found. Subsequently, a computed tomography (CT) scan was performed which placed the foreign body in the airways and it was successfully removed by bronchoscopy. Patients with dementia need additional care during dental procedures because of the increased risk of ingestion and/or aspiration. We demonstrated how important it is, even without any symptoms, the need to be vigilant in seeking out urgent care as soon as possible.
A 78-year-old Caucasian male with primary degenerative dementia (Alzheimer's disease), who was treated with Memantine, Quetiapine, and Haloperidol sought treatment for difficulty in chewing. The patient complained about other comorbid medical conditions that also required numerous medications, such as, Allopurinol, Simvastatin, baby Aspirin, a mixture of ethyl esters of polyunsaturated fatty acids, and the association between Telmisartan and Hydrochlorothiazide. The patient had a fixed dental prosthesis supported by dental implants, delivered many years before. In recent years, with the increase in difficulty of carrying out oral hygiene procedures, the implants had developed peri-implantitis ( Figure 1 ). The treatment plan was to remove three implants and to retain the others, in order to fabricate a removable denture with implant retention. However, during the dental procedure, it was assumed that the patient swallowed a small screwdriver ( Figure 2 ) due to a sudden unconscious movement. The screwdriver was not tethered to a dental floss, the clinician thought that was not necessary because the procedure involved only the anterior teeth. Although the patient had no complaints, he was admitted to the Accident & Emergency Department (A&E) and underwent a thorax and abdomen radiograph. It disclosed the presence of a "radiopaque foreign body projecting on the right cardiac atrium" (Figures 3 and 4 ) and the radiologist diagnosed the presence of a screwdriver in the distal esophagus. Subsequently, the patient was referred to the endoscopy unit to undergo an upper GI endoscopy with the aim of retrieving the foreign body. During the first phase of sedation, when the patient was lying in a recumbent position, he began to cough; so he was immediately placed in the classical left lateral position and he suddenly Although the patient had no complaints, he was admitted to the Accident & Emergency Department (A&E) and underwent a thorax and abdomen radiograph. It disclosed the presence of a "radiopaque foreign body projecting on the right cardiac atrium" (Figures 3 and 4 ) and the radiologist diagnosed the presence of a screwdriver in the distal esophagus. Subsequently, the patient was referred to the endoscopy unit to undergo an upper GI endoscopy with the aim of retrieving the foreign body. During the first phase of sedation, when the patient was lying in a recumbent position, he began to cough; so he was immediately placed in the classical left lateral position and he suddenly Although the patient had no complaints, he was admitted to the Accident & Emergency Department (A&E) and underwent a thorax and abdomen radiograph. It disclosed the presence of a "radiopaque foreign body projecting on the right cardiac atrium" (Figures 3 and 4 ) and the radiologist diagnosed the presence of a screwdriver in the distal esophagus. Subsequently, the patient was referred to the endoscopy unit to undergo an upper GI endoscopy with the aim of retrieving the foreign body. During the first phase of sedation, when the patient was lying in a recumbent position, he began to cough; so he was immediately placed in the classical left lateral position and he suddenly stopped coughing. The gastroenterologist performed the study thoroughly, by viewing the esophagus, stomach, and the second part of the duodenum very carefully. However, no object was found. Nevertheless, a very tortuous esophagus with absent motility and presence of varix in the upper portion was revealed, as well as a large diverticulum filled with food mixed with bile in the second part of the duodenum. The gastroenterologist carefully washed the second part of the duodenum but the screwdriver was not found. After this unsuccessful procedure, it was unclear whether the screwdriver had already passed beyond the second part of the duodenum or there was a misinterpretation of the previous radiograph.
Prosthesis 2019, 1, FOR PEER REVIEW 3 of 8 stopped coughing. The gastroenterologist performed the study thoroughly, by viewing the esophagus, stomach, and the second part of the duodenum very carefully. However, no object was found. Nevertheless, a very tortuous esophagus with absent motility and presence of varix in the upper portion was revealed, as well as a large diverticulum filled with food mixed with bile in the second part of the duodenum. The gastroenterologist carefully washed the second part of the duodenum but the screwdriver was not found. After this unsuccessful procedure, it was unclear whether the screwdriver had already passed beyond the second part of the duodenum or there was a misinterpretation of the previous radiograph. The patient was then referred again to the radiology unit to undergo a thorax and abdomen computed tomography CT scan. During this period, the patient never complained nor showed any symptoms. Nevertheless, the radiologist localized the presence of "a foreign body of metallic density inside the lumen of the proximal tract of the lower left lobar bronchus" ( Figure 5 ). Therefore, the patient underwent a bronchoscopy in the theater room and the screwdriver was successfully retrieved. The patient was then referred again to the radiology unit to undergo a thorax and abdomen CT scan.
During this period, the patient never complained nor showed any symptoms. Nevertheless, the radiologist localized the presence of "a foreign body of metallic density inside the lumen of the proximal tract of the lower left lobar bronchus" ( Figure 5 ). Therefore, the patient underwent a bronchoscopy in the theater room and the screwdriver was successfully retrieved. 
Discussion
The ingestion or aspiration of screwdrivers during dental practice has been previously described in the literature [1] [2] [3] [4] [5] [6] [7] [8] . To prevent ingestion or aspiration of any foreign body such as screwdrivers some predisposing factors should be taken into account as well as precautionary measures adopted [9] . Usually, if a screwdriver is used for implant in the posterior region, it is tethered with dental floss outside the oral cavity.
In 95% of cases, ingestion of foreign bodies occurs during food swallowing, for example fish and chicken bones [10] . Ingestion of true foreign bodies (i.e., nonfood objects) occurs more frequently in children and in the elderly population, in individuals with underlying psychiatric diseases or during alcohol intoxication. Most ingested foreign bodies (80%-90%) pass spontaneously without the need for intervention [11, 12] . Gastroenterologists are the specialists involved in retrieving foreign bodies in the remaining 10%-20% of cases. Surgeons are required in less than 1% of cases and treat complications.
Foreign bodies are located more frequently in the esophagus, due to the presence of physiological reduction of lumen, such as diaphragmatic hiatus and lower esophageal sphincter, or pathological findings such as diverticula or stenosis [13] .
The presence of foreign bodies is usually associated with an acute onset of dysphagia, although other symptoms, such as airway obstruction and retrosternal pain may also occur [14, 15] . If esophageal obstruction occurs, drooling and vomiting of undigested food as well as inability to swallow any liquids are observed.
When a perforation of the middle esophagus occurs, severe retrosternal chest pain, dyspnea, as well as fever and shock are observed [16, 17] . In the case of a cervical perforation, severe neck pain has been described [16, 17] . In addition, other complications such as a fistulas between the esophagus and the trachea or the aorta have also been described. In the tracheoesophageal fistula there is a sudden appearance of cyanosis, coughing, and choking [18] . Gastrointestinal bleeding is the most common symptom of an aorto-enteric fistula [19] . If the foreign body does not cause any mucosal damage, the patient is asymptomatic, but problems in swallowing may be persistent and an abrupt onset of gastrointestinal symptoms years after previous foreign body ingestion have been described [20] [21] [22] [23] . Thus, diagnosis could be very challenging [24] . 
When a perforation of the middle esophagus occurs, severe retrosternal chest pain, dyspnea, as well as fever and shock are observed [16, 17] . In the case of a cervical perforation, severe neck pain has been described [16, 17] . In addition, other complications such as a fistulas between the esophagus and the trachea or the aorta have also been described. In the tracheoesophageal fistula there is a sudden appearance of cyanosis, coughing, and choking [18] . Gastrointestinal bleeding is the most common symptom of an aorto-enteric fistula [19] . If the foreign body does not cause any mucosal damage, the patient is asymptomatic, but problems in swallowing may be persistent and an abrupt onset of gastrointestinal symptoms years after previous foreign body ingestion have been described [20] [21] [22] [23] . Thus, diagnosis could be very challenging [24] .
In our case report the patient was completely asymptomatic until he arrived at the A&E Unit. Later, while he was lying in a recumbent position for the upper GI endoscopy he began to cough. However, as soon as he was placed in the left lateral position, he immediately stopped coughing. It is our belief that during the repositioning, the screwdriver moved from the right inferior lobar bronchus, to the left inferior lobar bronchus, where the CT scan found it later, after the initial upper GI endoscopy.
In order to locate objects and assess whether they are in the trachea or the esophagus, it is important to consider the reference points of airways on posterior-anterior and lateral chest radiographs [25] .
Following the European Society of Gastrointestinal Endoscopy (ESGE) recommendations (Table 1) , the patient who had ingested a blunt foreign body, although asymptomatic, underwent a radiograph of the chest and abdomen, which revealed a screwdriver in the distal esophagus. The patient was referred to undergo an upper GI endoscopy in the A&E unit, on the basis of the ESGE guidelines [11] . Table 1 . Imaging. Indications and choice of modality.
As recommended by the (ESGE) guidelines [11] :
• Radiograph planning is recommended to assess the presence, location, size, configuration, and number of ingested foreign bodies if ingestion of radiopaque objects is suspected or the type of object is unknown.
•
A computed tomography (CT) scan is recommended for all patients with suspected perforation or any other complications that may require surgery.
In fact, an urgent (preferably within 2 hours, but at the latest within 6 h) therapeutic esophagogastroduodenoscopy is recommended for any sharp-pointed objects in the esophagus.
Therefore, since no foreign body was found, it was not clear whether or not the screwdriver had already passed through the second part of the duodenum, or there was a misinterpretation of the previous radiographs. This was the reason why the patient was sent back to the radiology unit to undergo a further examination of the chest and abdomen with a CT scan. This procedure allowed the radiologist to identify the presence of "a foreign body of metal density inside the lumen of the left inferior lobar bronchus".
In addition, the personal history of the patient should be taken into account. In this case, a diagnosis of Alzheimer's disease-the commonest cause of dementia. It has been already described in the literature [6] how patients suffering from Parkinson's disease are considered at risk of aspirating and/or ingesting dental instruments. Possibly, a sudden unconscious movement of the patient due to the underlying disorder had not been noticed. Thus some precautionary measures such as placing patients in a more vertical position, or fixing small objects with dental floss in order to facilitate recovery should be recommended for all patients. The procedure to use the dental floss must always be applied by well-trained and expert clinicians.
Conclusions
Voluntary and involuntary ingestion of true foreign bodies such as screwdrivers is an uncommon occurrence. In adults, esophageal food bolus impaction is prevalent with an annual incidence of 13/100,000 persons [11] . In the majority of true foreign body ingestions, they pass through the digestive tract; however, sometimes they become stalled, creating an emergency situation for the patient. The crucial point is to differentiate between the cases that must be immediately treated, from those requiring a simple observation. Endoscopic treatment is definitely the first therapeutic option; an inability to locate the foreign body in the digestive tract through an endoscopy should lead to a CT scan for possible placement in the respiratory tract.
In this particular case, the authors demonstrated how important it is, even without any symptoms, the necessity to be vigilant in seeking out urgent care as soon as possible. Although the wife was reluctant to take her husband to the A&E, as she thought that the screwdriver was ingested and the foreign body would pass through in the normal fashion, this was far from the truth and could have resulted in a more precarious situation. 
